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IN THE CLAIMS 



Please cancel claim 35, without prejudice. 



Add new claim 37 as follows: 



» 37. (New) A recording medium on which is recorded a program for charging a 



charging battery mounted on a robot apparatus by causing said robot apparatus, on charging said 
charging battery, to perform a predetermined movement in accordance with an amount of 



charging of said charging battery. — 



REMARKS 



Claim 35 was a multiple dependent claim and has been canceled. New claim 37 
is directed to the subject matter of original claim 35 when claim 35 depended from claim 26. 
The fee calculation for the instant application has been determined after taking into account the 
present Preliminary Amendment. 

An early examination on the merits is respectfully solicited. 
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' DESCRIPTION 

ROBOT APPARATUS CHARGING SYSTEM, ROBOT APPARATUS, CHARGING DEVICE, 
CHARGING METHOD FOR ROBOT APPARATUS, AND RECORDING MEDIUM 

Technical Field 

The present invention relates to a robot apparatus charging system, 
a robot apparatus, a charging device, a charging method for the robot 
apparatus, and a recording medium, and more particularly to, for example, 
a walking robot. 

Background Art 

Conventionally, there is equipment including a charging battery 
and a charging device for charging a charging battery itself. The 
conventional charging device has generally notified of commencement 
of charging and completion of charging of these charging batteries by 
lighting an LED (Light Emitting Diode) . 

In a system for notifying completion of charging or the like by 
lighting an LED, however, it is deficient in attention-arousing 
capability and it is difficult for the user to become aware of the 
charging-completed state, and therefore, there is a problem in that 
unnecessary charging will be continued for many hours while not being 
aware of the state, resulting in noticeable power consumption wasted. 

In recent years, a multiplicity of entertainment robots which are 
driven with a charging battery .as a power source have been put into 
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commercial production. However, in those entertainment robots having 
the configuration in which any movement or performance is not made while 
the charging battery is being charged, there has had a problem in that 
they bore the users during charging, deteriorating the entertainment 
characteristics . 

Disclosure of the Invention 

The present invention has been achieved in consideration of the 
above described points, and is aimed to propose a robot apparatus 
charging system, a robot apparatus, a charging device, a charging method 
for a robot apparatus, and a recording medium, capable of obviously 
notifying of a charging state and on the other hand, improving the 
entertainment characteristics by reducing the boredom during charging. 

In order to solve such problems, in the robot apparatus charging 
system, the robot apparatus has been caused, according to the present 
invention, to perform a predetermined movement in accordance with an 
amount of charging in the charging battery when the charging battery 
in the robot apparatus is charged. AS a result, in this robot apparatus 
charging system, the user is capable of recognizing a charging state 
of the charging battery based on the movement of the robot apparatus, 
and high attention-arousing capability to the charging of the charging 
battery can be exhibited. At the same time, the boredom of the robot 
apparatus during charging can be reduced so that high entertainment 
characteristics is obtained. 
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Also, according to the present invention, the robot apparatus has 
been caused to perform a predetermined movement in accordance with an 
amount of charging in the charging battery when the charging battery 
mounted thereon is charged. AS a result, in this robot apparatus, the 
user is capable of recognizing a charging state of the charging battery 
based on the movement of the robot apparatus, and high attention- 
arousing capability to the charging of the charging battery can be 
exhibited. At the same time, the boredom of the robot apparatus during 
charging can be reduced so that high entertainment characteristics is 
obtained. 

Further, according to the present invention, in a charging device 
for charging a charging battery mounted on the robot apparatus, the 
robot apparatus has been caused to perform a predetermined movement 
in accordance with an amount of charging in the charging battery when 
charging the charging battery . AS a result, according to this charging 
device, the user is capable of recognizing a charging state of the 
charging battery based on the movement of the robot apparatus, and high 
attention-arousing capability to the charging of the charging battery 
can be exhibited . At the same time, the boredom of the robot apparatus 
during charging can be reduced so that high entertainment 
characteristics is obtained. 

Further, according to the present invention, in a charging method 
for charging a charging battery mounted on the robot apparatus, the 
robot apparatus has been caused to perform a predetermined movement 
in accordance with an amount of charging in the charging battery when 
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charging the charging battery . AS a result, according to this charging 
method for the robot apparatus, the user is capable of recognizing a 
charging state of the charging battery based on the movement of the 
robot apparatus, and high attention-arousing capability to the charging 
of the charging battery can be exhibited. At the same time, the boredom 
of the robot apparatus during charging can be reduced so that high 
entertainment characteristics is obtained. 

Further, according to the present invention, a control program 
for executing the above described charging method for the robot 
apparatus has been caused to be recorded in a recording medium. As 
a result, according to the control program recorded in this recording 
medium, the user is capable of recognizing a charging state of the 
charging battery based on the movement of the robot apparatus, and high 
attention-arousing capability to the charging of the charging battery 
can be exhibited. At the same time, the boredom of the robot apparatus 
during charging can be reduced so that high entertainment 
characteristics is obtained. 

Further, according to the present invention, the robot apparatus 
is provided with movement generating means for generating a movement, 
detection means for detecting that a predetermined area has been rocked, 
and control means for controlling the movement generating means in such 
a manner that when it is recognized that the predetermined area has 
been rocked based on detection result of the detection means in a state 
in which generation of any movement has been stopped, the control means 
controls the movement generating means to start generation of a movement. 
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As a result, this robot apparatus is capable of giving the user an 
impression of a living thing, and giving the same feeling of intimacy 
or affection as that to a pet such as dogs and cats, thus making it 
possible to obtain high entertainment characteristics. 

Brief Description of the Invention 

Figure 1 is a perspective view showing configuration of a walking 
robot according to this Embodiment; 

Figure 2 is a perspective view for explaining a charging system 
for the walking robot shown in Figure 1; 

Figure 3 is a perspective view showing configuration of the 
charging stand; 

Figure 4 is a bottom view showing a shape of the abdominal surface 
of the walking robot shown in Figure 1; and 

Figure 5 is a block diagram showing a circuit configuration for 
the charging system shown in Figure 2 « 

Best Mode for Carrying Out the Invention 

Hereinafter, with reference to the drawings, the detailed 
description will be made of an embodiment according to the present 
invention . 

(1) Configuration of Walking Robot according to this Embodiment 
Figure 1 shows a small-sized walking robot 1 modeled after a 
four-footed animal such as a dog and a cat. The walking robot 1 is 
configured such that a head 3 is mounted on the front end of a trunk 
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2 via a head joint 4 in such a manner as to be freely rotatable in two 
directions: up, down, left or right, a tail 5 is mounted on the rear 
portion of the trunk 2 via a tail joint 6 in such a manner as to be 
freely rotatable in two directions: up, down, left or right, and two 
forelegs 7A and 7B and two hind legs 7C and 7D are mounted on the trunk 
2 each at two places before and after it on the lateral sides thereof 
via shoulder joints 9A to 9D and knee joints 10A to 10D respectively 
in such a manner as to be freely rotatable in two directions: up, down, 
left or right. 

Within the trunk 2, there are incorporated a main controller 11 
consisting of microcomputers for concentratedly controlling a 
controller to be described later, a telephone unit (not shown), an 
acceleration sensor 12 for detecting acceleration in three axes (X-axis, 
Y-axis and Z-axis) directions of the walking robot, or the like. Also, 
on the head 3, there are disposed a touch sensor 13, a CCD (Charge Coupled 
Device) camera 14, a speaker 15, a microphone 17 , an infrared controller 
18 or the like. 

The main controller 11 drives four legs in total consisting of 
forelegs 7A and 7B and hind legs 7C and 7D to fold or extend these forelegs 
7A and 7B and hind legs 7C and 7D, whereby this walking robot 1 is capable 
of lying down and standing up under its own power. By causing these 
forelegs 7A and 7B and hind legs 7C and 7D to perform a walking movement, 
the walking robot 1 is capable of walking under its own power. 

Further, the walking robot 1 is configured such that when the main 
controller 11 drives the head 3 and the tail 5, the walking robot 1 
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is capable of shaking the head 3 and wagging the tail 5 up, down, left, 
or right to express movements similar to four-footed animals such as 
dogs and cats. 

Similarly, when the user touches the touch sensor 13 on the head 
3, the walking robot is capable of expressing movements of pleasure 
by shaking the head 3 or wagging the tail 5, and raising one of the 
forelegs 7A and 7B in response to "Give me a paw." 

Also, this walking robot 1 is capable of recognizing, for example, 
any obstacle in walking through the main controller 11 on the basis 
of output from the CCD camera 14, thereby avoiding the obstacle for 
safely walking to the destination, and transmitting the user's face 
inputted through the CCD camera 14 to a person on the other end of the 
line during telephone communication under the control of the main 
controller 11 . 

Further, the walking robot 1 is capable of outputting a cry of 
an animal such as a dog and a cat such as "bow-wow" and "mew"' via the 
speaker 15, and controlling various infrared control equipment such 
as television sets and video tape recorders by the infrared controller 
18. 

(2) Configuration of Charging System for Walking Robot 1 
Next, with reference to Figures 2 to 5, the description will be 
made of configuration of the charging system consisting of a charging 
stand 20 for charging a charging battery 30 (Figure 5) to be described 
later, mounted on the walking robot 1, and a portion relating to charging 
to the walking robot 1. 
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The charging stand 20 is, in its upper, central portion as shown 
in Figure 3, provided with a concave portion 20A having the substantially 
same shape and dimensions as the underside of the trunk 2 of the walking 
robot 1, and a connector for power-supplying (so-called terminal) 21 
is disposed at a predetermined position within the concave portion 20A, 

At the front end of the charging stand 20, there are provided LEDs 
(hereinafter, referred to as charging state indicating LEDs) 22 for 
notifying of ^during charging" and ^completion of charging" in color 
as described later, and within the charging stand 20, there are housed 
a charging circuit 23 (Figure 5) , a charging controller 24 (Figure 5) 
or the like as shown in Figure 5. 

On the other hand, within the trunk 2 of the walking robot 1, there 
are, as shown in Figure 5, mounted a head driving unit 32 as driving 
means for the head joint 4 (Figure 1), and a head-driving controller 
34 as its control means; a tail driving unit 34 as driving means for 
the tail joint 6 (Figure 1) and a tail-driving controller 35 as its 
control means; shoulder joints 9A to 9D (Figure 1) in the forelegs 7a 
and 7B and the hind legs 7C and 7D, a leg driving unit 3 6 as driving 
means for the knee joints 10A to 10D (Figure 1) and a leg-driving 
controller 37 as its control means; and a voice processing unit 38 for 
generating voice signals for various voices such as a cry under the 
control of the main controller 11 to transmit to the speaker 15, 
including a charging battery 30 and a power source controller 31. 

In the abdomen of the trunk 2 of the walking robot 1, a connector 
40 is provided at a predetermined position correspondingly to the 
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connector 21 (Figure 3) of the charging stand 2 0 as shown in Figure 
4, and the trunk 2 of the walking robot 1 is placed so as to be fitted 
into the concave portion 20A on the charging stand 2 0 as shown in Figure 
2, whereby the walking robot 1 and the charging stand 2 0 are adapted 
to be able to be electrically connected via the connector 40 of the 
walking robot 1 and the connector 21 of the charging stand 20 as shown 
in Figure 5. 

When the walking robot 1 is placed on the charging stand 20 as 
described above, the main controller 11 in the walking robot 1 controls 
the head-driving controller 33, the tail-driving controller 35 and the 
leg-driving controller 37 respectively on the basis of the control 
program stored in advance in a memory 11A disposed within to drive the 
head' driving unit 32, the tail driving unit 34 and the leg driving unit 
36 as required, whereby the walking robot 1 is caused to take a pose 
during charging, expressing weakness in which it hangs its head 3, hangs 
down the tail 5, and hangs down the forelegs 7A and 7B and the hind 
legs 7C and 7D, 

Also, at this time, in the charging stand 20, a charging circuit 
23 starts supplying of power to the charging battery 30 in the walking 
robot 1 through the power source controller 24 of the walking robot 
1, that is, starts charging, and the charging controller 24 lights a 
charging state indicating LED 22 in orange color to indicate that 
charging has been started. 

When charging to the charging battery 30 in the walking robot 1 
is completed after a lapse of a predetermined time, a charging-completed 
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signal is outputted from the power source controller 31, which has 
monitored a charging state (amount of charging) of the charging battery 
30 until then, to the main controller 11, and the charging-completed 
signal is outputted from the main controller 11 to the charging 
controller 24 in the charging stand 20. As a result, the luminescent 
color of the charging state indicating LED22 changes into green color 
under the control of the charging controller 24. 

At this time, the main controller 11 in the walking robot 1 controls 
the head-driving controller 33, the tail-driving controller 35, the 
leg-driving controller 37 and/or the voice processing unit 38 on the 
basis of the control program stored in the memory 11A, whereby the 
walking robot 1 is caused to take a pose to notify of completion of 
charging . 

As a pose to notify of such completion of charging, there will 
be practically executed such a head-raising movement as to lift the 
head 3 upward when the head-driving controller 33 drives the head driving 
unit 32 or such a pose as to shake the head 3 up and down (directions 
indicated by an arrow a in Figure 2) ; such a pose as to wag the tail 
5 up and down (directions indicated by an arrow b in Figure 2) or left 
and right (directions indicated by an arrow c in Figure 2) when the 
tail-driving controller 35 drives the tail driving unit 34; such a pose 
as to lift the forelegs 7A and 7B upward (direction indicated by an 
arrow d in Figure 2) for shaking them up and down, and shaking them 
left and right (directions indicated by an arrow e in Figure 2), or 
to extend the entire forelegs 7A and 7B and hind legs 7C and 7D for 
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raising the trunk 2 when the leg-driving controller 37 drives the leg 
driving unit 36; such a pose as to output, when the voice processing 
unit 38 generates a voice signal to output to the speaker 15, an animal' s 
cry such as "bow-wow" and M mew" based on the voice signal through the 
speaker 15, or the like. 

In this respect, at this juncture, it may be possible not only 
to terminate a pose to notify of the completion of charging only by 
one pose, but also to continuously execute a plurality of types of poses 
for continuous movements. When there is taken the pose to extend the 
entire forelegs 7A and 7B and hind legs 7C and 7D for raising the trunk 
2, it may be possible to raise the trunk 2 above the charging stand 
20 for retracting from the connector 21 (Figure 3) of the charging stand 
20 under its own power, and to subsequently cause the forelegs 7A and 
7B and the hind legs 7C and 7D to perform a walking movement for 
retracting from the charging stand 20 under its own power. 

Also, after such a pose to notify of the completion of charging 
as described above is caused to be performed for a predetermined time, 
the main controller 11 in the walking robot 1 controls the head-driving 
controller 33, the tail-driving controller 35, the leg-driving 
controller 37 and/or the voice processing unit 38 as required to thereby 
stop the movement of the walking robot 1. 

Further, when it subsequently recognizes that the trunk 2 has been 
rocked on the basis of output from the acceleration sensor 12, the main 
controller 11 starts controlling the head-driving controller 33, the 
tail-driving controller 35, the leg-driving controller 37 and/or the 
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voice processing unit 38 on the basis of the control program stored 
in the memory 11A to thereby perform such a movement as to lift the 
head 3 upward by driving the head driving unit 32, a movement to wag 
the tail 5 up, down, left or right by driving the tail driving unit 
34, such a movement as to shake the forelegs 7A and 7B up and down by 
raising them upward, such a movement as to generate an animal's cry 
through the speaker 15 and other movements. 

In this manner, the walking robot 1 starts the movement as if it 
awaked from its sleep when the trunk 2 is rocked after its movement 
is stopped. 

(3) Movement and Effect of this Embodiment 

In the above described configuration, the walking robot 1 takes 
the pose during charging, expressing weakness in which it hangs its 
head 3, hangs, down the tail 5, and hangs down the forelegs 7A and 7B 
and the hind legs 7C and 7D during charging. Thereafter, after the 
completion of charging, the walking robot 1 takes the pose of completion 
of charging in which it moves the head 3, the tail 5, the forelegs 7A 
and 7B and/or the hind legs 7C and 7D, and generates an animal's cry. 

The walking robot 1 automatically takes the pose to notify of 
completion of charging in this manner at the completion of charging, 
whereby the user is capable of obviously recognizing the completion 
of charging based on changes in posture and movements thereof. 

In other words, the walking robot 1 is capable of strongly appealing 
to the user that the charging has been completed by changes in the posture 
and movements of its own at the completion of charging, and exhibiting 
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high attention-arousing capability* Also, by doing so, the 
entertainment characteristics can be also improved. 

When the walking robot 1 stops its movement after a lapse of a 
predetermined time after completion of charging and then the trunk 2 
is rocked by the user or the like, the rocking is detected by the 
acceleration sensor 12, and the walking robot 1 starts the movement 
as if it awaked from its sleep. Therefore, this walking robot 1 is 
capable of giving the user an impression of a living thing, and giving 
the same feeling of intimacy or affection as that to a pet. 

According to the above described configuration, the walking robot 
1 is caused to take the charging-completed pose in which the head 3, 
the tail 5, the forelegs 7A and 7B and/or the hind legs 7C and 7D are 
moved, and an animal's cry is generated at the completion of charging, 
whereby it is possible to cause the user to obviously recognize the 
completion of charging based on changes in posture and movements of 
the walking robot 1, 

Since it is caused to start the movement when the trunk 2 is rocked 
in a state in which the movement is stopped, the walking robot 1 is 
capable of being caused to have an impression of a living thing. Thus, 
the same feeling of intimacy or affection as that to a pet can be given 
to the user, obtaining high entertainment characteristics. 

(4) Other Embodiments 

In this respect, in the above described embodiment, the description 
has been made of the case where the present invention is applied to 
a four-footed walking type walking robot 1 configured as shown in Figure 
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1, but the present invention is not limited thereto, but can be widely 
applied to a mobile type robot using wheels and other various robot 
apparatuses * 

Also, in the above described embodiment, the description has been 
made of the case where the walking robot 1 is caused to simply stop 
its movement after a lapse of a predetermined time after completion 
of charging, but the present invention is not limited thereto, but it 
may be possible to stop the movement in a state in which it takes such 
a pose that it looks as if an animal such as a dog and a cat slept* 

Further, in the above described embodiments, as a pose for 
expressing the completion of charging, the description has been made 
of the case in which there are taken such a movement as to lift the 
head 3 upward or such a pose as to shake the head 3 up and down; such 
a pose as to wag the tail 5 up, down, left or right; such a pose as 
to lift the forelegs 7A and 7B upward to shake them up and down, and 
shake left and right, or to extend the entire forelegs 7A and 7B and 
hind legs 7C and 7D for raising the trunk 2; such a pose as to generate 
an animal's cry such as "bow-wow" and "mew," or the like. However, 
the present invention is not limited thereto, but it may be possible 
to cause the walking robot 1 to take any other poses than those poses 
as the pose for expressing the completion of charging. As the pose 
for expressing the completion of charging, other various poses can be 
widely applied, so long as it is such a pose as to cause the user to 
obviously recognize the completion of charging. 
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Further, in the above described embodiments, the description has 
been made of the case where the walking robot 1 is caused to take a 
weak pose while the charging batter 30 is being charged, and at the 
completion of the charging to the charging battery 30, it is caused 
to take a pose for notifying of it. However, the present invention 
is not limited thereto, but it may be possible to gradually change an 
operating state (speed of movement, amount of movement, loudness of 
the cry, contents of the cry, and so forth) of the walking robot 1 in 
such a manner that it is gradually energized as the amount of charging 
is increased, in accordance with, for example, an amount of charging 
in the charging battery 30. 

Further, in the above described embodiments, the description has 
been made of the case where the control program for controlling the 
movement of the walking robot 1 is stored in advance in the memory 11A 
within the main controller 11, but the present invention is not limited 
thereto, but various recording media can be widely applied in addition 
to the memory. 

Further, in the above described embodiments, the description has 
been made of the case where the main controller 11 controls the 
head-driving controller 33, the tail-driving controller 35, the 
leg-driving controller 37 and the voice processing unit 38 in such a 
manner that the walking robot 1 takes the charging-completed pose 
(movement) on the basis of a charging-completed signal from the power 
source controller 31 after completion of charging to the charging 
battery 30. However, the present invention is not limited thereto, 
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but the charging controller 24 of the charging stand 20 transmits a 
charging-completed signal to the main controller 11 of the walking robot 

I on the basis of the charging-completed signal from the power source 
controller 31 after completion of charging to the charging battery 30, 
and on the basis of the charging-completed signal, the main controller 

II may control the head-driving controller 33, the tail-driving 
controller 35, the leg-driving controller 37 and the voice processing 
unit 38 in such a manner that the walking robot 1 takes the 
charging-completion pose. 

Further, in the above described embodiments, the description has 
been made of the case where the walking robot 1 starts the movement 
when the trunk 2 is rocked in a state in which the walking robot 1 has 
stopped the movement . However, the present invention is not limited 
thereto, but for example, the head 3 and the forelegs 7A and 7B other 
than the trunk 2 may be provided with acceleration sensors in such a 
manner that it starts the movement as if it awaked from its sleep when 
these head 3 and forelegs 7A and 7B are rocked. 

Further, in the above described embodiments, the description has 
been made of the case where a cry such as "bow-wow" and "mew" is outputted 
through the speaker 15 as the charging-completed pose. However, the 
present invention is not limited thereto, but a buzzer sound or any 
other simple sound may be outputted. 

Industrial Applicability 
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The present invention is capable of being applied to various robots 
and their charging devices including entertainment robots . 
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CLAIMS 



1. A robot apparatus charging system, comprising: 

a robot apparatus on which a charging battery is mounted, and 
a charging device for charging said charging battery mounted on 

said robot apparatus, 

characterized in that said robot apparatus performs a 

predetermined movement in accordance with an amount of charging in said 

charging battery on charging said charging battery using said charging 

device . 

2. The robot apparatus charging system according to claim 1, 
characterized in that said robot apparatus has a movable portion and 
said predetermined movement is a movement to move said movable portion. 

3. The robot apparatus charging system according to claim 2, 
characterized in that said predetermined movement is a movement to 
change a pose of said robot apparatus from a first pose during charging 
to a second pose to notify of completion of charging by moving said 
movable portion at completion of charging of said charging battery. 

4. The robot apparatus charging system according to claim 1, 
characterized in that said predetermined movement is a movement 

to notify of completion of charging of said charging battery. 
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5. The robot apparatus charging system according to claim 4, 
characterized in that said predetermined movement is a continuous 
movement . 

6. The robot apparatus charging system according to claim 4, 
characterized in that said robot apparatus has a head, and said 
predetermined movement is a movement to raise said head. 

7. The robot apparatus charging system according to claim 4, 
characterized in that said robot apparatus has forelegs and hind legs, 
and said predetermined movement is a movement to lift said forelegs. 

8. The robot apparatus charging system according to claim 4, 
characterized in that said robot apparatus has a tail, and said 
predetermined movement is a movement to wag said tail. 

9. The robot apparatus charging system according to claim 4, 
characterized in that said robot apparatus has legs, and said 
predetermined movement is a movement to raise said legs. 

10. The robot apparatus charging system according to claim 4, 
characterized in that said robot apparatus has a speaker, and said 
predetermined movement is a movement to make a sound through said 
speaker . 
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11. The robot apparatus charging system according to claim 4, 
characterized in that said robot apparatus has voice generating means 
for generating a predetermined voice and a speaker, and said 
predetermined movement is a movement to output said voice generated 
by said voice generating means through said speaker. 

12. A robot apparatus characterized by performing, on charging a 
charging battery mounted thereon, a predetermined movement in 
accordance with an amount of charging of said charging battery. 

13. The robot apparatus according to claim 12, characterized in that 
said robot apparatus has a movable portion and said predetermined 
movement is a movement to move said movable portion. 

14. The robot apparatus according to claim 13, characterized in that 
said predetermined movement is a movement to change a pose of said robot 
apparatus from a first pose during charging to a second pose to notify 
of completion of charging by moving said movable portion at completion 
of charging of said charging battery. 

15. The robot apparatus according to claim 12, characterized in that 
said predetermined movement is a movement to notify of completion of 
charging of said charging battery. 
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16. The robot apparatus according to claim 15, characterized in that 
said predetermined movement is a continuous movement, 

17. The robot apparatus according to claim 15, characterized in that 
said robot apparatus has a head, and said predetermined movement is 
a movement to raise said head. 

18., The robot apparatus according to claim 15, characterized in that 
said robot apparatus has forelegs and hind legs, and said predetermined 
movement is a movement to lift said forelegs. 

19. The robot apparatus according to claim 15, characterized in that 
said robot apparatus has a tail, and said predetermined movement is 
a movement to wag said tail. 

20. The robot apparatus according to claim 15, characterized in that 
said robot apparatus has legs, and said predetermined movement is a 
movement to raise said legs. 

21. The robot apparatus according to claim 15, characterized in that 
said robot apparatus has a speaker, and said predetermined movement 
is a movement to make a sound through said speaker. 

22. The robot apparatus according to claim 15, characterized in that 
said robot apparatus has voice generating means for generating a 
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predetermined voice and a speaker, and said predetermined movement is 
a movement to output said voice generated by said voice generating means 
through said speaker. 

23. A charging device for charging a charging battery mounted on a 
robot apparatus, characterized by causing said robot apparatus, on 
charging said charging battery, to perform a predetermined movement 
in accordance with an amount of charging of said charging battery. 

24. The charging device according to claim 23, characterized in that 
said robot apparatus is caused to perform said predetermined movement 
at completion of charging of said charging battery. 

25. The charging device according to claim 23, characterized in that 
said predetermined movement is a movement to notify of completion of 
charging of said charging battery. 

26. A robot apparatus charging method for charging a charging battery 
mounted on a robot apparatus, characterized by causing said robot 
apparatus, on charging said charging battery, to perform a 
predetermined movement in accordance with an amount of charging of said 
charging battery. 

27. The robot apparatus charging method according to claim 2 6, 
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characterized in that said robot apparatus is caused to perform 
a predetermined movement at completion of charging of said charging 
battery. 

28. The robot apparatus charging method according to claim 2 6, 

characterized in that said predetermined movement is a movement 
to notify of completion of charging of said charging battery. 

29* The robot apparatus charging method according to claim 28, 

characterized in that said robot apparatus has a head, and said 
predetermined movement is a movement to raise said head. 

30. The robot apparatus charging method according to claim 28, 
characterized in that said robot apparatus has forelegs and hind 

legs, and said predetermined movement is a movement to lift said 
forelegs . 

31. The robot apparatus charging method according to claim 28, 
characterized in that said robot apparatus has a tail, and said 

predetermined movement is a movement to wag said tail. 

32. The robot apparatus charging method according to claim 28, 
characterized in that said robot apparatus has legs, and said 

predetermined movement is a movement to raise said legs. 
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33* The robot apparatus charging method according to claim 28, 

characterized in that said robot apparatus has a speaker, and said 
predetermined movement is a movement to make a sound through said 
speaker . 

34. The robot apparatus charging method according to claim 28, 

characterized in that said robot apparatus has voice generating 
means for generating a predetermined voice and a speaker, and said 
predetermined movement is a movement to output said voice generated 
by said voice generating means through said speaker. 

35 . A recording medium in which at least one of robot apparatus charging 
methods specified in claims 26 to 34 is recorded. 

36. A robot apparatus, comprising: 

movement generating means for generating a movement; 
detection means for detecting that a predetermined area is rocked; 

and 

control means for controlling said movement generating means, 
characterized in that when it is recognized that said predetermined 
area is rocked on the basis of detection result of said detection means 
in a state in which generation of said movement is stopped, said control 
means controls said movement generating means to start generation of 
said movement. 
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ABSTRACT 



On charging a charging battery mounted on a robot apparatus, the 
robot apparatus is caused to perform a predetermined movement in 
accordance with an amount of charging of the charging battery, and 
thereby it is possible to recognize a state of charging of the charging 
battery on the basis of the movement of the robot apparatus, and the 
entertainment characteristics can be improved. 
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Description of Symbols 



1 Walking robot, 2 Trunk, 3 ... Head, 4 ... Head joint, 5 

Tail, 7A, 7B . . . Forelegs, 7C, 7D . . . Hind legs, 11 ... Main controller, 

11A Memory, 12 ... Acceleration sensor, 15 — Speaker, 20 ... 

Charging stand, 21, 40 ... Connector, 23 . . . Charging circuit, 24 . . . 
Charging controller, 30 ... Charging battery, 31 ... Power source 

controller, 32 Head driving unit, 33 . • . Head-driving controller, 

34 Tail driving unit, 35 ... Tail-driving controller, 3 6 ... Leg 

driving unit, 37 Leg-driving controller, 38 Voice processing 

unit. 



6/6 



PTO/SB 106 (5-00) 
Approved for use through 10/31/02. OMB 0651-0032 
Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number 



Declaration and Power of Attorney for Patent Application 

Japanese Language Declaration 
B ^ l§ S "f S 



As a below named inventor, I hereby declare thafc 



My residence, post office address and citizenship are as stated 
next to my name: 



l»*^*iT^**«±Btei»LT, SMt, *», Baa?*-®** 
" ! 3?*>i <«-0S*#e»**itv**»*) a\ #vM*ft«, «* 



I believe I am the original, first and sole inventor if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 



ROBOT APPARATUS CHARGING SYSTEM, ROBOT 
APPARATUS, CHARGING DEVICE, CHARGING 
METHOD FOR ROBOT APPARATUS, AND RECORDING 
MEDIUM 



4i ±B*«0«»«ttdCfc»li*ftT^*#, TBOIB****** 



□ 



0 0(caiE$HfcffiR <itat*«*> 



the specification of which is attached hereto unless the 
following box is checked: 



E3 was filed on 21 December 1999 

as United States Application Number of 

PCT International Application Number PCT/JP99/07179 

and was amended on 



. (if applicable). 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56. 



Burden riour Statement: lms torm is estimatea to taxe 0.4 Hours to complete. Time will vary depending upon the need of the individual case. Any comments on the 
amount of time you are required to complete this form should be sent to Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231. DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Cornmissioner of Patents and Trademarks, Washington, DC 20231 . 



Page 1 of 3 



450108-1000 (02368 Japanese Declaration) 



Japanese Language Declaration 



6S6a3 6 5A(B)teJ:*PCTBIieifi«te'9^T. 19 fit l 1 g ft (»> 

Prior Foreign Application(s) 



10- 362299 
(Number) 

11- 129279 
(Number) 



Japan 
(Country) 

<ffl*> 

Japan 
(Country) 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119(a>(d) or 365(b) of any foreign application(s) for patent or 
inventor's certificate, or 365(a) of any PCT International application 
which designated at least one country other than the United States listed 
below and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate or PCT international 
appli cation having a filing date before that of the application for which 
priority is claimed. 

Priority Not Claimed 



21 December 1998 
(Day/Month/Year Filed) 



10 May 1999 
(Day/Month/Year Hied) 



□ 



PCT/JP99/07179 
(Number) 
<*#> 



PCT 
(Country) 



21 December 1999 
(Day/Month/Year Hied) 



□ 



^(Number) 



(Country) 



(Day/Month/Year Filed) 



□ 



-"'^Number) 

fin 



' ^Number) 



(Country) 



(Country) 



(Filing Date) 
(ffiBEH) 



Application No.) 
3 583S1 l2&S5i6tte8%$hfcBa?, a«tS*tttffi«Xli 

ffl fit b b * a * ffl 0 b * «: a p c t m & m » h * o h « # n * * x * 

ft fc Wfc 4 CX * ff IK fc v> r 8 # * $ c £ 5 • 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



□ 



□ 



I hereby claim the benefit under Title 35, United States Code, Section 
1 19(e) of any United States provisional application(s) listed below. 



(Application No.) 



(Filing Date) 



I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application(s), or 365(c) of any PCT 
international application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is 
not disclosed in the prior United States or PCT International application 
in the manner provided by the first paragraph of Title 35, United States 
Section 112, I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56 which became available between the filing 
date of the prior application and the national or PCT international filing 
date of application. 



(Application No.) 



(Filing Date) 
<flS0H) 



(Status: Patented, Pending, Abandoned) 



311 8^1 0 0 R£*fcttftg| % £ t< li* <9ft# 



I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Page 2 of 3 



450108-1000 (02368 Japanese Declaration) 



Japanese Language Declaration 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this application 
and transact al business in the Patent and Trademark Office 
connected therewith (list name and registration number) 



DEN 



,LIAM S. FROMMER, Registration Nc^2<L5Qkand 
DENNIS M. SMID. Reeistration No. 34,930 " 



J5end Correspondence to: 
WILLIAMi^QMMER^Esq. 
c/o FROMMER LA WRENCF& HAUG LLP 

7$5TnffiT^nW™~ 
l?e^TYoT ir??gwYork 10151 



■B-*fcttJB-»H#ft45. 



ffl mm 



aw 



Direct Telephone Calls to: (212) 588-0800 

To the attention of: WILLIAM S. FROMMER 



Full name of sole or first inventor 
-Kft^^AWAKITA 



inventor's signature 



Residence 



Kanagawa, Japan 



Date 



Citizenship 
Japan 



Post Office Address: 



Sony Corporation 
7-35 Kitashinagawa 6-Chome 
Shinagawa-Ku, Tokyo 141, Japan 



Ml name of second joint inventor, if any 



9# 



Second Inventor's signature 



Date 



Residence 



sir ; 



Citizenship 



Post Office Address 



Sony Corporation 
7-35 Kitashinagawa 6-Chome 
Shinagawa-Ku, Tokyo 141, Japan 



(Supply similar information and signature for third and subsequent 
joint inventors) 



Page 3 of 3 



450108-1000 (02368 Japanese Declaration) 



